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(54)TitIe: NOVEL LIGANDS OF NUCLEAR RECEPTORS PPAR'S 



(57) Abstract 

Ligands of nuclear receptors PPAR's (peroxisome proliferator-activated receptors) which are compounds selected from the group 
consisting of ascofuranone; and ascofuranone homologs and ascochlorin homologs having at least an orcyl aldehyde moiety wherein the 
hydrogen atom(s) of the hydroxyl group(s) at the 2-po$ition and/or the 4-position of the orcyl aldehyde moiety are substituted by Cj | 5 alkyl, 
C MJ alkenyl, CH 2 COOH, CH 2 COO(C M5 alkyl), C(C=0)(C M5 alkyl), C(=0)(CH2) M$ COOH, nicotinoyl, isonicotinoyl, etc. These ligands 
are usable in preventing and/or treating diabetes; hypertension or cerebrovascular disorders; arteriosclerosis; complications of diabetes; 
chronic inflammation; cachexia; digestive cancers, etc. 
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m m m 

*fB9itt, «rt l J-fey^-PPAR<0'J^>HS.^pPAR u-ty^-ou^>H 

io mms 

mtz>*ti=.xi*<DW9ttfmts\z'on, *®ftm®mz\,t#mm*$>zztwt> 
mz&G&v&feumzm&L. mm^o^^m^mmn > h n-jv-rz z t 

\Z£D*kWftm$:%n?2><D-?$>2>. *rtU-fe^-S=i- KT£ DNA ©#tfr 

•j -fe^-j4SBt*iiia vxmmzwff u ~-d<d v±7?-m±wi&& ufc- 

25 S£3>r-D-JUT50T&5. 

IBJ&te*;^ > t bfe^rt u -fe ^ -^jtg^ ©ffif fgfgiES: n > h □ -)V 
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&<t&ihmRzf/'xizm?ztztb. m ldl Jtm^m-r^skmmx^rmm 

20 :rn-;u£CT^*£5-5J;D^ jm»*ttJ|gttS*afc:^tfjB«JtaU7j?S 

na*m#!a#ttiiii«waFSjeii-***«fli*#tjt^+fifst-» < , 
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)),? * - jumm^wm t z □ y 4 7 v- v *m m vtz n mmmmmmo *\z. & 

& L S"cc*s *-)mmm\z£ qmi^JI? >y;u/\>xft 

1982 mz\z*mm\f77, □ * □ u >^«^, A s-e *«iE«&rx^ h wt* h y 

Lfc (Agr. Biol. Chem. 46: 2865-69, 1982). 1980 AS JftO^© 

© tzd ##»*tH5satu na»R*oi&«tt>f>^ij>fifttt^|ij ifeaKfe 

20 mbt?Z TZD ©HiIi:J;0giWfc. TZD OfPffl«ffttSai±<^9iT 
5. U^>H5FW*ttrtU-fe^- (t-7 7 >- Uiry^-) PPARa#> * 

□ ^u-h«koTistt<b$n*i:i:5d^, tzd *> ppar ©D#>K<hL 
Tate^sHtaoRs&wwuTt^Riigtt^iKsnfeoTas. ppar 

tfcfcm«*»T, ^-**^y-AJ»WW«ttyir^- (peroxisome 
proliferator-activated receptors) ^TOtlS 'J ir7^-ire&5. £ □ 7 ^ 71/ 

-f htmwz&mmt^mmzGtz tzd fcaco^Tfc, a«©ita*» 
e>ppAR v^7*-t0mum\z?\,>Tmjtfftt>nrz<Di!$>z> o ^omzk. 
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TZD 0«WaHfittefi|gl»lffllfiT*t), TZD te&&mttMMlZ£m\Z%m? Z 

<o%%itnmmmffi<D}$.® izmtzmmvBiEz&z feoTfeoL^ns-cn 
tc ppar r ©im&e^cbp a^awH^) £ ® #a© t> t £, 

£©«ttIBE>Bb&< PPAR 7 r 5 U -© U #> d 5*fc**U A 

**te^«*»OSWtLT PPAR 7 75 U-OSStt3&SJ8UT*Tli*. 
15 PPAR-CBP «^«&rsttlMU^05r7WSft«9ir * d<h(CckO> 1M - - 

ppARr^wm, u>;^iisr;ifi;^t§ o 

So 

TV^s PPARr©SfiJH-7^Tt)WWii^#fc. 4n?t>U 
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f 5 PPARr OftUfcO^T, 1998 ¥.ttB-r^#HX3ft«-o58«anTVi*(M. 
Ricote et. al., NATURE 391: 79-82, 1998 ; C. Jiang, A. T. Ting and B. Seed. 
NATURE 391: 82-86, 1998). dtlStt, 1Stt«<h PPARr ©Wg{C«U& £ MS 

Ttzm9tx$>z>. 0k&mm\zmmLtzmmt'?!7n7T-i?\z. tnf- a , il-i 

±i2©H*tt> gM?^D77-y©««il: PPARr © U #> HT»-5*x 

it&P AP-l,STATRtf NF-kB £mftm\Z&£TZZ.£\z£ t), &5£tttM h 

M»Jtt, SrtU-fe^-PPARr&«5tt^r«J:tfc«fc0lL.l/3. TNF a ^3 
ck IL-6 fc £©&^4+K b * <i y -fe > * — RNA fcfc^ £ ns 

15 fcV>©T, tttt^Sgfi&^OrtJfflttStA&tl^VJ. Ufr>U PPARr 'J#>Hfc 

^07 > ^^^>v>^ < h^TTNFa^t*©«tt+)-r h#-Y>M^*#& 

TNFafcfcWi IL-6 'Jt^-l:«t5ty^D 
<h» liTOgp U zL-T^©«tt^&BfeHS-&S H 
t^e»t>BJ^^T*S.^^lE©^»C^t)nsi^xO^ K$ttftft$*ytt, 

^HM^nx^So ftifi, <bM0j3M«ft£tt, *ttlff&, lift 
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(D^m(R. Ross, New Eng. J. Medicine340: 115-126, 1999 jpcgg£tl£ 
5 *«aOSi4ffl^«#S© TNF £££U A*£MKl:Vtftt*ftIIH£<Z) 

ttw, ftaEffifefiT-rsoT. BftMMxmofimfeu fsutm^mziyxyetrr 

TNPa©af^*«HT#fe^©T**. *»#>JS#fcPPARr < 

15 ©U#>KT&31tU>^y7£#;i£<!;. TNFa©££**DWL— l$WfcHtfe 

>B.m<DfemBixfmfa\zt-oT. ppart »j #> m*#&«aj&*fc-r "JtBtt 
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35lfr©Stt#£i&«8:fcj;, (Quality of Life; QOL)£» 

ppart fc^xn^T-fcfcjfcu Ififflio5!i$aipLT^5irtij 

ttfc. (Nature 386: 407-410, 1997^). £©fflft«fl<MHIttBj!Wl, 

t , ( 2 ) tt^ttABtmim^T 2 X ob/ob Rtf db/db fc«P«#T « t.OX'J 
>«£tt£l#3*U jfe*. ilil»+ttliJ»R«Jlll»'r>^U>**IWfc«T$-&* 
Z,t, (3) ^n-?nm^Tttm»^L^W>»^^y^ KBi&l*&TZD£ 
20 <h RXRCQ U #> K t PPARr © U #> K« in vivo Rt^ in vitro T 

Wffl^tti^bT^S. LfrU l^-©{b£«RXR&tf PPARMU 

25 fmomm 

WlO-3 7 7 9 0 5^ WIWPCT/JP/0 7 0 1 2). 
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v2fo&zf/%tcte4&<D7mm*mmmz£*)wmLtzmm'fctf, ppart u 
ra»»T*s, artu-fe^-ppAR©u^>K*«i^ > r*. pi?L» 

^{C^^^(^U^7^-PPARU^>Hft#ttO»e'l»$g0^(DW(;d;O 

*wmftm**tjmmm{t& ; mmm&wtL : Mm, m. mm, mm. mwR 

H2tt, ^*-25t±5db/dbT^X©Jlll«||t^iS»JttCDSg»SSr. £ 
«WJ6©-B8ati2ia*©db/dbT^^, loacr>BMIt*££MLU 
«JhlMM> 720-740 >HS«llCfe*J:5lC=»IC»ltfc. Hl^it 
£fc£tt-26tt#»£U ^«F-25tt60mg^g*--B-@iliP«#Lfc. ♦: 
#J»», - :flSM.25M». **P<0.01 and ***P<0.001, in Student t-test. 

H3tt. fcfcfc-i tft^*.25 t«fcS NOD I £«ffi!#fft£?tta& 

*£T. ♦ : MM®. A : © 25mg/kg if, □ : © 50mg/kg 
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iiS I MI^©^SeTO> *ff£P 70%. <b£^-l tf> 25mg/kg 30%. 

tH^O2&R0t/X«4^7j<^»©7K^ - (C^C^) T)V*)V%i 

L<\t7)^-)i, 7U-;k (c^c^) 7;u*;K7U-;k -ch 2 coo 
h. -ch 2 coo (c : ~c 15 ) 7j^;k -c (=o) (c^c^) 7;m- 

15 ;k -C (=0) 7U-;K -C (=0) (0,-0^) 7JWr*7V-M - 

c (=o) (ch 2 ) W5 cooh, -3^/<^xte<7-ri5v-f;i^£& 

rtU-fey^-PPARfC^f ^dt^Tf^^tO^VH^ fhh-nJXo^D'J 
fJK^H) £WU 5ftItt77^Dij>^iClT$oT^ 

u -t^-ppAR ci^T-f§ . *mBm*tc. ^ : 
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r 1 ^. h, - (0,-05) j;^;uxtt7;i/^-;u, xte-c (=0) ic 1 

~C 5 ) 7JWt»0 ; R 2 te, H, - (C^Cs) 7J^iWU7J^-jk 
-CH 2 COOH, -CH 2 COO (Cx~C s ) 7)V^r)V, -C (=0) (C : ~ 

c s ) tj^jk -c (=0) (ch 2 ) ^jCooH. ^□^/'OPxfcM' v- 

□ 3V-f ; &tfR 3 te, HXIiClTS^ (fit, 773^7P'J>$H 

#SS9i© PPAR © U #> K «, ETF£<£tf. 
77377;>S^^ift, BPS. a (1) : 

I? ? R1 I I 




CI 



2 
3 
4 
5 
6 
7 
8 
9 
10 

11 

12 
13 
14 
15 



H 
H 
H 
•CH 3 



H 7^377/ >(AP) 

-COCH3 4-0.7-fe3\H48*fls: 

-CH 3 4-0-*^ AT 

-CH 3 2.4-v/5 1 ^AF 

•CH 3 4-CM3MK 2-0-7-fe5 i ;i'AP 

-COCH 3 2-0-*3Mk 4-0-T±^ AF 

H 2.CM3^AF fr«Mk*« 

-CH 2 CH 3 4-0-X5 1 ;i'AF 

•allyl 4-0-7 UJUAF 

-butyl 4-0-^;l/AF 



-COCH- 



-CH 3 
•CH 3 

H 

H 

H 

H 

H 

H 

H 

H 



-COffmCOOH ggjb^i 



•iso-nicotinoyl fr^ta^ 



-CH 2 COOCH 3 



-CHoCOOH 



-nicotinoyl 
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7*3im»J>ROT0WaMk BP^iC (2) : 




&2 




R, 


R 2 


m % 
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H 


Aascochlorin (AS) 


17 
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CH 3 


4-O-MeAS 


18 


CH 3 


-CH 3 


2.4-diMeAS 


19 


-C0CH 3 


-CH 3 




20 


-CH 3 


-C0CH 3 




21 


-CH 3 


H 




22 
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-CH 2 CH 3 




23 
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-Allyl 




24 
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•butyl 




25 
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-CH 2 COOH 




26 
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-nicotinoyl 




27 


•CH 3 
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28 
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-CH 2 COOCH 2 CH 3 


mm&m 


29 
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-C0(CH 2 ) 2 COOH 




30 
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-iso- nicotinoyl 




31 
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m 3 77, □ t> □ u >gggjb&& 
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H 


33 


-CH 3 
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34 
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R-2 


R 3 


35 
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36 


CH 3 


CI 


37 


•COCH 3 


CI 


38 


-CH 3 
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39 


-COCH, 
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10 a (5) *;U*>;V7^xkK2ia[«©*Bt»OHI4, - (C,~C 5 ) 7;P 

*;ux«7;i^r-;k xtt-c (=0) (c,~c 5 ) 7J^Kii$nx^t 

t>«k< ; R 2 tt, H, - (C,~C S ) 7;U+;i/Xtt7;p^r-;i/, -CH 2 COOH, 
-CH 2 COO (Cj-Cg) T)V*)V. -C (=0) (C^Cg) 7; WW. - 
C (=0) (CH,) ,- 5 COOH. -n^y-f^Xtt'f V-Zi^y<;i/T*0 ; 

ppar uii^-is#aMt*»»Lfc»A3ie^*«iiaft«iaBiftrtTfffl«tt 

20 

*58 Efcfc&'tott, Ascochyta viciae & ffcfcirfr * d £ «k 0 
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-A** 1972 £Elzm%Ltz&tf;M Ascochyta viciae &M£.? SJa^tlS 
(Tetrahedron Letters No. 25, 2541-2544) #Ii&77. □ 77/ > chjWI^FtZ 
7Xni7 nU>£ t>g£-T3. -77, 7 7. H^DUXi Ascochyta viciae feW 
t> Nectria coccinea, Fusarium sp.> Cylindocarpon lucidium, Cylindrocladivun 
ilicicola, Cylindrocladium sp., Verticillium sp. ^<D&tf.WtfM£.~T : 5 £ ttf$& 

&Vi„ 7X3 77;>tt Ascocyta viciae K4#SW&ftiligtlT& 3. 
fhHD77,n77;>tt, 7Xn77;>^»SilT, f©rh7A 

#T#& 0 7->;Wfc, 7;^H^nfcftKn773^niJ>tt 1 

tzmKHDW^m*^, 7x-jk hu;k *->u;k t*7x-jK ^7^;k 
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7z/M£ 




7^StctoTStt$n-5. 




75MWtsn*. l*u 7;p*;wtoa-&i:*ao5;7->^Biw»»4tsfitt 
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S^tt«*l»© * ? ft 7 WWUBfc M 'J y >©««IBMt»a*TRiB 





ci 
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7Xn? o u >Rtf7Z3 y 7 J >mmm*®&Ltz PPARr U x 
^SilT^S&f*^ ^-;U->;U7;Uxk K2&cotK^S«, U-fe^-Se<h 

<D7mm*7 )i*Mkhtz 2-o-methy\mm>m*mk%m£.<o ppart u-ty^ 




r NaOHftf. ft Kn7X37^/> : 7JHr.»WfcH=l:l <0«£. 4fr 





B»LTSa^<?rt6^7;u^S«!:UTtt. *^;k x?;k 7ntf.>k -fy^nK* 7>;i, 
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m 

mn*&T2-&Z>ftm*fK-r Z\ t Ltz (J. Antibiotics 24:& 681-686, 1973 

5 RZS Jpn. J. Pharmacol. 25: 35-39, 1975) o £ t>\Z*mmt>\t, ^jfilJE^©^ 
t^T & 3 DOCA S Jfilffi ^ 7 7. □ 7 5 / > £li □ Z> t . JkjE©±# 
«ffll$iJL^^^^lfilW^OfiM$:3fe#$-fr^,^ t^i^lT^S (Eur. J. 
Pharmacol. 69: 429-438, 1981). 77Z3 75/ >#&•££©£ 5&f£ffl£7*T© 

10 775 U PPAR 0 »J #> h* t UTfftfl U »£1t$g©5§Si£{|!iJi5p-f & 

-75, 3feffm»K:*UT7X3^nU>, *©»*{fc£*!i;fttfRi*fcj&*, anus 
Jg«T RXR & V> L RARSS£8B&£gi&8 Lfc#A££T©5fiS&/BStt#ttfcii 
^^tSci&IfflU -etl^RXRRtf RAR U-fe7*^-©U^f>KT»SC: 

*»*©fcfc*0fc*T!tt. 7^77; X*©£iB^Kftira*#«,PPAR 
»Jt7 , ^-©»S«U^>h-C*t>T, W-fh-X (RXR) R0t*-;Uh5> 
(RAR) U-fey^-SSttftL^:^. 7737 0 >J >©*;U-> 

20 V.±72-z-K-7 7$V-\zM?& PPAR Rtf rxr ©TOfciStt-fbU & 
AM.&f-<D5tm&mm-21*:2> 0 o£9> — ~d<7)*) -fry" V13> FT 

£ne>©££fc£0ft-s£j£at&tf e>na. $ &k ppARtf^sfcsesrrsjg 

S. PPAR *^«H5SSTS*»8©^kS^>2& wntst#r*st 
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tzd©£ 5 fcefeigi»ia»K:565!rs ppart mzmmttz^gw* u #> 

5 KTttfc < , m < U >Afc*ftRk BWRtfJMf fc^f* PPAR r * *>«ttft£ 
t5,^f^?$5 a PPAR iii™iS*l3ILTl^(DT', PPAR 

NF-zcB £M'>£i*\ JfiL*©tttt&£a*j&t»!irc£3 (B. Staels et al., 
Nature, 393: 790-795, 1998 m. ^£ 0 > *&W\Zfrfrt>2>fc&m*77 : '( ft? 

*-ppar &ra«K:ffittfl2*r*^7i/u'5?>^>5;x>5?*>*ft^«crzD ^) 

KiiV^fc 3 "f&fc)-^ TZD^«PPARr U-fey^-^M-fb 

15 L/c £7 nrtfyA \ZM o < L fc ^ © lift L, #3£BJ ©{fc-&#j in vitro 

MM 

tsWT**. a?Tfi4it WAtfteah *7-fe;w& m ra, 

/^©^SfcEtt, ^^»*Sfc«»fe#^^-C, fll^tfi&P, 

*Kl*a, #«P*fctt»mWfc» »^U<«iE5l^fflS^l|5]lcg#ba?>3i^ 
25 ^MS^T^Kg-TSdi^T^^. JL©ffi^ttjl^©$a^fflffl^^^:tt 

•fc^t-rsJW^nj^UT, *5fiw©ft^«*» i~99 (as) %^ru 
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fi kg 0 T 0.1~20 mg/kg (C $ 0 , M£ L < 0.2~5 mg/kg X$> Z> . 

Mu&5-mtvxmm±%t®xzz>mu®u, yh, x/vs 

10 A,, Xf7'J>i7ny^7A, -tJ-^* U > - ^HJ^A, ir;UO-^, 
BllB»tt*OR^JW*ftl^TOT«Er5. ^©cfcSfciafifctttt, fflftj, 

tttftfc&Sl/^. £*lS©01£LT«. 0J;Lfc£ 75h*7:n'A, 7)]s3r>WLi- 
25 +y;M0TO5. 
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'^©Jgap£figii?-5fc«>©I2c©-'3rau <T3 
- Tftfc)*,, ( 1 ) 7K<h&^$MT3M«££tf d t 

tt^ttStTK^ttSS^TSJS^S^^-er^^Sj&t^s. (3)11 

£f8*rr s. $ e>tefeiigite^©^iiiite^x^;^-iig<i:bT^©m«6ta 

■=>W5©t&&. 
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wnti 

□ 7 7 7 >©x h ^/W KD77 >Ptfr 2 ^©JttfcaLfc^k 

10 K07^377y>tt^©J;at^fiJcLfc. 7KM^h>J^A0.16g(4.0mml) 
£BH 0.7 ml KBfcPU TkSra&^ILfctfS AgN0 3 (0.34 g, 2.00 mml) 

©8H ^>*»tt(o.7mi)*^L > ro'Jjn^.^ *J«bfeffiBfe«i©7K!B«l9tfcT^ 
3 7^y>(0.2g,0.476mmol)©v^1t>^ (1.4 ml)*ftl*.fc. £jft?g-&tJ 

*'> , J*y;Un*^A^PTh^7^-CW,^D;M^>:7ilh>(60:l) 
KcfcOlitSIUT^t KOTXn 77/ > 0.047 g OR* 24%) 
I&& 139.5-140.5t: IR (cm-1): 1680, 1635, 1555 J H NMR (ppm): 1.35 

20 (6H, s), 1.82 (3H, br s), 1.84 (3H, br s), 2.13 (2H, br t, J=7.2 Hz), 2.33 (2H, br q, 
J=7.5 Hz), 2.60 (3H, s), 3.40 (2H, d, J=7.2 Hz). 10.14 (1H, s) f 12.69 (1H, s) 
13 C NMR (ppm): 12.93, 14.44, 16.13, 22.03, 23.03 (probably two overlapping 
peaks), 27.05, 38.29, 88.10, 98.52, 113.14, 113.59, 114.21, 121.90, 125.76, 
135.03, 137.71, 138.12, 156.17, 162.15, 184.66, 193.30, 207.20 7tM^ H 

25 C, 65.88; H, 6.54. frg«(%) C, 65.94; H, 6.50 



mm2 

A. 4-aEthoxvcar bonvlmethvU2-amethylascochlorin (1) : -fb-qfe 27 

21 



WO 00/53563 PCT/JP00/0 1 497 

?miti- h U ^£(60%, 23.1 mg, 0.578 mmol)£^>^ >T»^,DMF (1 ml) 
ICS&S} Lfz, Z.tl\Z 2-O-methylascochlorin (0.220 g, 0:525 rnmol)© DMF(2 ml) 
%UT?3 0ttmtLtz'&. ^O^EP^x^;K0.0641 ml, 0.578 
mmol)$:SP^, 5 0"CT4 m^UWLTc. S«^ft^b7>^- ^AtK» 

5 {c^ttTx— fjmmv, «ji£zk> ®ft-ki&*TMxm®'&, m*m®.-?? 

l±$U-?h>f77j- (Si0 2 15g, s\*D->-mmx?-)l) (CcJ;0*IS}bT 0.204 
g(77%)<Z> (1) %mtz m^mm^W, as a colorless gum) . 
IR (film): 1765, 1713, 1694. NMR (CDC1 3 , 500 MHz): 0.70 (3H, s), 0.80 (3H, 

10 d, J=6.7 Hz), 0.83 (3H, d, J=6.9 Hz), 1.31 (3H, t, J=7.0 Hz), 1.58-1.67 (1H, m), 
1.90 (3H, br s), 1.90-1.96 (2H, m), 2.34-2.44 (3H, m), 2.63 (3H, s), 3.65 (2H, d, 
J=7.0 Hz), 3.88 (3H, s), 4.29 (2H, q, J=7.0 Hz), 4.61 (2H, s), 5.39 (1H, d, J=16.0 
Hz), 5.46 (1H, t, J=7.0 Hz), 5.89 (1H, d, J=16.0 Hz), 10.42 (1H, s). ESMS 
(electrospray mass spectrum, positive) (m/z): 505 {(M+H) + , C^^O^Cl + H + }, 

15 507 {(M+H) + , CAOe^Cl + H + } 

B . 4-aCarbo xvmethvl-2-qmethvlascochlorin (2) ; \Y&% 27 
±ET»Sttfc(l) (0.207 g, 0.409 mmol)£**y-JI/(6.2ml)K:ig8?U 20% 

mB.fi >j o Aimma mi, 1.45 mmoi)£in*.T> w^tq 2 nmim-Ltz* 

20 ^3Nm^TpH2{lHSL^ x-^HrttHiL^o W*|jf£zR, gfrfn&l&zk 

*SU nW&z/VtJtffrtjy&ZUThtfyyj- (Si0 2 15g, y^DD^> 
■*$J-)\>) {CckOffiiSlbT 0.122 g(63%)© (2) (*ife3teSi«^K, as 

a colorless gum) « 

25 IR (film): 1715, 1696. NMR (CDC1 3 , 500 MHz): 0.70 (3H, s), 0.81 (3H, d, 
J=6.8 Hz), 0.83 (3H, d, J=6.8 Hz), 1.62 (1H, qd, J=13.5, 6.0 Hz), 1.91 (3H, br s), 
1.91-1.97 (2H, m), 2.34-2.45 (3H, m), 2.63 (3H, s), 3.62 (2H, d, J=6.9 Hz), 3.84 
(3H, s), 4.65 (2H, s), 5.42 (1H, d, J=16.0 Hz), 5.43 (1H, t, J=6.9 Hz), 5.89 (1H, d, 
J=16.0 Hz), 10.42 (1H, s). 
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mm 3 

4-q(4-Carboxvbutanovl)ascochlorin (4) ; ita^S 29 

ascochlorin (0.150 g, 0.358 mmol) **f*tfU^> (1.5 ml) CttftU 4-v 
5 5 J M U v>(4.4 mg, 0.036 mmol)<h y;i/^;U^te7K#J(0.049 g, 0.430 

mmol)£jD;Lfc. KJ£&£5 0 < CT-&jf#Sg, lNttBtSiP^TpH2 t U @^ 

7^- (Si0 2 13g, ^^>.»ttx^;W t«k0«f»LT 0.081 g(42%)0 (4) 

10 S*H5ttfttLT»fc. 

mp 120-123*0 IR(KBr disc): -3000, 1771, 1711, 1649. NMR (CDC1 3 , 
500 MHz): 0.70 (3H, s), 0.81 (3H, d, J=7.0 Hz), 0.83 (3H, d, J=7.0 Hz), 1.59- 
1.66 (1H, m), 1.88 (3H, s), 1.89-1.96 (2H, m), 2.12 (2H, qui, J=7.2 Hz), 2.34- 
2.45 (3H, m), 2.55 (2H, t, J= 7.2 Hz), 2.65 (3H, s), 2.76 (2H, t, J=7.2 Hz), 3.42 

15 (2H, br d, J=6.0 Hz), 5.35 (1H, t, J=7.0 Hz), 5.39 (1H, d, J=16.0 Hz), 5.87 (1H, 
d, J=16.0 Hz), 10.30 (1H, s), 12.54 (1H, s). 

mm 4 

4-aisonicotinovl-2-amethvlascochlorin(5) ; 31 
20 2-amethylascochlorin (61.3 mg, 0.146 mmol) £&zKlf U v> (l ml) \Zl& 

a?u ^it-iv^n^y-ovmmm. au mg, 0.403 mmoDSrun^fc. Kfom* 

25 AyjW^A^O^h^?^- (SiO 2 10g, / \+t>«IfJW fc«k9«MK 
bT 69.3mg (90%)© (5) (&&tt»ifttt«lft, as a colorless gum) . 

IR(film): 1760, 1710, 1700. NMR (CDC1 3 , 500 MHz): 0.69 (3H, s), 0.76-0.83 
(6H, br), 1.59-1.64 (1H, m), 1.65 (3H, br s), 1.85-1.96 (2H, m), 2.32-2.45 (3H, 
m), 2.67 (3H, s), 3.39-3.50 (1H, br), 3.50-3.63 (1H, br), 3.88 (3H, s), 5.29 (1H, d, 
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J=16.0 Hz), 5.34 (1H, t, J=7.0 Hz), 5.82 (1H, d, J=16.0 Hz), 7.79-7.99 (2H, m), 
8.87 (2H, m), 10.49 (1H, s). ESMS (electrospray mass spectrum, positive) 
(m/z): 524 {(M+H) + , C 30 H 34 NO 5 35 Cl + H + }, 526 {(M+H) + , C 30 H 34 NO 5 37 Cl + H + } 0 

mm 5 

4-OJsorucotinovlascochlorin (6) ; itnty) 30 

ascochlorin (0.200 g, 0.494 mmol) S:M7jctrUv> (l ml) t*gfl?U Wc< 

v-nj-st jvmmm. (0.242 g , 1.36 mmoD^jo^fc. Kmrntmu-v 3 mmm 

Z>Zt\Z£K>mmVT 0.199 g (79%)© (6) *m&%i&tVT 

mp 119-121t: IR(film): 1752, 1711, 1642. NMR (CDC1 3 , 500 MHz): 
0.68 (3H, s), 0.79 (3H, d, J=7.0 Hz), 0.81 (3H, d, J=7.0 Hz), 1.59-1.65 (1H, m), 
1.68 (3H, br s), 1.86-1.96 (2H, m), 2.33-2.44 (3H, m), 2.69 (3H, s), 3.34-3.46 (1H, 
br), 3.46-3.60 (1H, br), 5.29 (1H, d, J=16.0 Hz), 5.36 (1H, t, J=7.0 Hz), 5.82 (1H, 
d, J=16.0 Hz), 8.01 (2H, br d, J=4.6 Hz), 8.85-8.95 (2H, br), 10.35 (1H, s), 12.60 
(1H, s). ESMS (electrospray mass spectrum, negative) (m/z): 508 {(M-H)\ 
C 29 H 32 NO s 35 Cl - H + ), 510 {(M-H)\ C 29 H 32 N0 5 37 C1 - H + }. 

mm 6 

A. 4-aAcetvl-2-am ethvascofuranone(8) : 27 (Dmimfo 

4-O-ascofuranone (0.301 g, 0.651 mmol)£71r h >(2 ml)Kig$U 0<M% U 
V A(99 mg, 0.716 mmol), 3 ^^b^5 L Jl'(0.0484 ml, 0.781 mmol)£iP;LT 2 B# 

mmmmv, im^svtsvhji^htu^yv?-? 4- (sio 2 io g , ^ 

V>-mk3L?)V) K£D»§!lLT75.5mg(24%)© (8) Z'&tz (^feitePW 
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as a colorless gum) » 
NMR (CDClj, 500 MHz): 1.22 (3H, s), 1.28 (3H, s), 1.64 (3H, s), 1.77 (3H, br 
s), 2.04 (2H, t, J=7.8 Hz), 2.09-2.20 (2H, m), 2.35 (3H, s), 2.39 (1H, dd, J=18.2, 
10.0 Hz), 2.47 (1H, dd, J=18.0, 6.2 Hz), 2.63 (3H, s), 3.33 (2H, d, J=6.5 Hz), 
5 3.83 (3H, s), 4.52 (1H, dd, J=10.0, 6.2 Hz), 5.08 (1H, tq, J=6.5, 1.3 Hz), 5.52 
(1H, t, J=6.6 Hz), 10.44 (1H, s). 

B. 2-frmethvlascofuranone (7) ; ft^ft 27 
±Tt#fc(8)(63.5 mg, 0.133 mmol)£* * J -;K4.2 ml)t iS» U 1%tKB6^ 
10 h'J^A7K^(4.2ml, 1.05 mmol) ^iPA^fiT4B#^Jt^Lfc. 2N 

T h ^5 7 - (Si0 2 10 g, ^i^-K&X^l,) fc«fc 0 IT 52.1 mg (90%) 

15 <D (7) (&£»m4MMt, as a colorless gvim) 0 

IR(film): 3390, 1756, 1686, 1564. NMR (CDC1 3 , 500 MHz): 1.22 (3H, s), 
1.29 (3H, s), 1.64 (3H, br s), 1.80 (3H, br s), 2.06 (2H, t, J=7.5 Hz), 2.12-2.22 
(2H, m), 2.40 (1H, dd, J=18.0, 10.0 Hz), 2.47 (1H, dd, J=18.0, 6.5 Hz), 2.66 (3H, 
s), 3.42 (2H, d, J=6.6 Hz), 3.82 (3H, s), 4.53 (1H, dd, J=10.0, 6.5 Hz), 5.20 (1H, 

20 tq, J=6.9, 1.2 Hz), 5.51 (1H, t, J=6.9 Hz), 6.35 (1H, s), 10.37 (1H, s). ESMS 
(electrospray mass spectrum, negative) (m/z): 433 {(M-H)\ C 24 H 31 0 5 35 C1 - H + }, 
435 {(M-H)-, C 24 H 31 0 5 37 C1 - H + } 0 

mm 

25 4-Q-(4-Carboxybutanoyl)ascofuranone (9) : ita^} 15 

sacofuranone (0.100 g, 0.238 mmol) &$£7Kfc?l)v> (l ml) 4-v 
**fr75.J tTUv>(2.9 mg, 0.04 mmol)t^;|/^JI/^4g7K^(0.033 g, 0.490 
mmol)&Jnx.fe. R««S5 0tIT-«JJWa, IN *K*tD>tT pH2 £U 
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(SiO 2 10g, '\*U->-H«X3 t ;W {CcfcOMSiLT 0.040 g(32%)® (9) 
(&&*i!i3fljttttM, as a colorless gum) . 
IR(film): -3000, 1752, 1713, 1638. NMR (CDC1 3 , 500 MHz): 1.23 (3H, s), 
5 1.29 (3H, s), 1.63 (3H, br s), 1.74 (3H, br s), 2.02 (2H, t, J=7.5 Hz), 2.11 (2H, 
qui, J=7.0 Hz), 2.12-2.17 (2H, m), 2.37 (1H, dd, J=18.2, 10.0 Hz), 2.44 (1H, dd, 
J=18.2, 6.3 Hz), 2.54 (2H, t, J=7.0 Hz), 2.65 (3H, s), 2.76 (2H, t, J=7.0 Hz), 
3.24-3.31 (2H, br), 4.55 (1H, dd, J=10.0, 6.3 Hz), 5.07 (1H, tq, J=7.0, 1.5 Hz), 
5.50 (1H, br t, J=7.0 Hz), 10.30 (1H, s), 12.52 (1H, s). 

10 

4-qisonicotinovlascochlorin (10) : fe-q#J 14 

ascoruranone (0.200 g, 0.476 mmol) Si*bf'jy> (l ml) (djg^U mt 
<i y==l3V-f JMttfcjft (0.233 g, 1.31 mmol)&JJD;Lfc 0 gJJtSSiT 1 ftffl 

v?h if^y^~(Si0 2 io g, ^ir>.»Ki^w \z& QtHMLT 0.135 g (54%) 

O (10) (MfittW^K, as a colorless gum) . 

20 IR(film): 1756, 1644. NMR (CDC1 3 , 500 MHz): 1.21 (3H, s), 1.28 (3H, s), 
1.53 (3H, br s), 1.62 (3H, br s), 1.88-1.97 (2H, m), 2.02-2.12 (2H, m), 2.35 (1H, 
dd, J=18.0, 10.0 Hz), 2.42 (1H, dd, J=18.0, 6.3 Hz), 2.69 (3H, s), 3.21-3.33 (1H, 
br), 3.33-3.46 (1H, br), 4.51 (1H, dd, J=10.0, 6.3 Hz), 5.09 (1H, br t, J=7.0 Hz), 
5.48 (1H, br t, J=7.0 Hz), 8.00-8.02 (2H, m), 8.89-8.91 (2H, m), 10.35 (1H, s), 

25 12.60 (1H, s). ESMS (electrospray mass spectrum, negative) (m/z): 524 
{(M-H)\ C^NO^Cl - H + }, 526 {(M-H)-, C 29 H 32 N0 6 37 C1 - H + } 

— te+fcfc^KM, 63mg, -feX^lxX-h • V)l¥$y 10 mg, »*y'J 
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W)V lOmg.i^fe^elW 40mg,L-tHD^^ae;Hr;WD-X(PO-30) 
50 mg, t HP i/*ZfU e;Hr;UP-X-SL 12 mg, fc»||-fc;UP-X 46 mg, 

*;u^^->^^;nr;i/p-7. -^-b'j»>A^ iomg, xf7U >Stfj;i/->£A 3 

mg, 6mg££tf«fc5&K*sH£g£L. Jfc^DfcS&fbLT^SflT&L 

5 TUSHbLfc. 

SHfrLfcfb^ftl-ll, 63glca.8 50^9A, 3->X*-^60g, L-tHo* 

vXp t!;Hi;i/P-X30 g» t Hp+v^p tr;nr;i/n-X-SL 12 g, tR&g-fe 
10 ;PD-X 46 g. ^my^fWD-Xnt h 'J £ 10 g, Xf7 >J 

0.25 gO^Jt L/c. 

15 fb£$J-21, 100 g, ^^-fe;i/P-X70g, ?L«l35g, i3)V^ s y^)V\L)V 

p~x • *;ps/^Att7o g, n->x^-^7o gS^jyj >BT7y*->£ 

A 5 g £*g£L, fcJHSLT— *fc&* 0.35 g ©^J^PSLfc. 

*-jt£^75X$ PPARr^y^XS K£ COS-1 IBIlfifcfcALfcSt 
*©*AJMte&*388©fb£*bTfflS-f* U 0»S*jWtlini 

25 *J PPAR £ttLT3t£^©S83J£IW»L H tSSlT^S. 

COS-1 Ma0^77S H^A : it£^«Ate Life Technologies tfc© 
LipofectAMINE I5t3££ffl ^TJtffii 0 £fro fc. 1 X 10 5 10% £ 

Mft£^tf 2 ml */ □ <Dg/hlg&(DMEM)K#ffc£i*T 35 mm h U 
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•J m\zmm LTU*«jfi€ U >^^a*^7K(PBS)l?^# LipofectAMINE 

5 4mg, 2 mg ^tfft/hjfiltf JgJffi, OptiMEM(Life Tecnologies tfc)500 ml t 
LipofectAMINE 50 ml Zfefrbtc OptiMEM 500 ml DJ6iIdIT, g 

15 #ffl&jfiLfc. ZtDM&Wi 100 ml <h OptiMEM 400 ml £^£LT^ h 

HJ M^<~>©3I LT^b> «14»§Lfcjfiiff 10% t^mm^tS DMEM 

io w^n*., 20 mmmmLfz, Mftixtti^M^i. n, 12 

^ h U J1(D^$©§| bTl££L£:^ 250 ml (25 mM Tris 

phosphate buffer (pH 7.8), 2 mM 1,2-diaminocyclo-hexane-N, N.N'.N'- 
15 tetraacetate, 10% glycerol, 1% Triton X- 100 £ tUX, y n— ^UXT>Tilffl 

(15,000 rpm, 2 niin)Lfc±m£$J£ffl©TO<h L-fc, 20 ml 0±tf tC 100 ml <D 
;U x 7— t*XSti§&(2.14 mg Co-A, 100 ml 470 mM D-Luciferin, 200 ml 530 
mM ATP, 2 ml <D DTT-Tricine buffer (pH 7.8) £SsiQ L- , ;U 5 7 ^ - (ATTO 

20 y iz>u— AB-2ooo)T?s^*a«ufc. *A«as^ffl©/3 t->y- 

Luminescent /3 -galactosidase detection kit II (Clontech)£fflV*T, 
PPAR CD&gff)& 'J #> h*T&3 H 
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+ + + + :<lO^KTfcfittftC!> 

+ + + : io*~io*Mfc|gttfl:©fcr-0*«»5 

+ 4- : lO^lO^MfcSttfbDt:--***** 
+ :>10r*MfcK— irjjf** 



X^P> • 7-tx-h (DOCA) & 10 mg/kg&T&^Lfc. J&ftTfctf-f X* 
~^7yh (12 «) *>S£{||tfK£«fflLfc. TOSSm^y Mi-HW©®!* 

4t&®-i&j*m£i,tc. it^m-i litmmmt&^mBfr* ioo m g /k g z&mmn 

Jlil£Ett^jafc±#L3iHBfctt¥^lJfaE*« 180 mmHg HiIBfr£ 
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-*OflIOT»ill)R^fcD¥^ 1.72±0.74fi(mean±SE)O»llRJSS»^ % gjfilJE 
•5©tt»attW0.51±0.37ffl(mean±SE)T*ofc. **WOffc^*tt, 

10 {£Gto-l7 (D'Mfc&mffiffimM^VZ C57BL/ksj db/db \z&ttz>&&&mo&. 
%tmmWMWffl$b%:$:#;<D&?temm'VmWLtZo 30~32 ii^OJltt db/db 
VS* 10 I^7>^AT 2 #K#tt(n=5), «£te£^-17 & 

SMWfcL&^fc. &© 5 0 Wfi^*»C^fe.i7 * 0.lKiR£Lfcfi*4£#*. 
20 fc. 4 BNK »»B«»fcBiLTttWUT^6, 20-24 Bi 

©5 SP B ira^0.1%{b^-17^*m*#A^. db/db 7-)XW^-y|I 

25 »II«t5 £ &4-£*jt LTfc 24 l*IH«Tfcm«SMIS*tt. 
ttfW^Jt^T 50%OTT*fc£tM7 tt»-6ittb«i***T*Jl t*«t)^«. 

#«»250 ^7AO9'f^^-*it7y hfC7,M/yhyhx> (50mg/kg) 
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h Uy° h V h ->>&#©ffi&fr e>— B — 0, 100 mg/kg £ 7 y b*7 □'AffiCH^ 
LT8Pfi:#Lfc; l»i7Bgi 14 SgMSer-vH 24 B«K£U 24 

^tl«7Sil?4.1^ 14 BST4.5^t»bfc. IlttKlttU 4fc£$M&4- 
^T^M^^filPtit^ 7 BST*41.4%, 14 BBr 43.e%t^Mizm^U^. 

»««lS#lia»tit^ 7S1T 14.3%, 14 B ST 23.3%^-WtlW^(CM / >Lfco 

u b , in «6t#p# so g/mr & z> <d \zm u mmmnmmm^ \z is g / 



E6 





$J£B 




l^ti-iS4i 






7 


38. 4±1.7 


32. 9 ±1.9* 


27. 0±3. 2* 


(g/rat) 


14 


42. 5 ±1. 7 


32. 6±2. 9* 


26. 8 ±0. 9** 




7 


169. 5 ±7. 6 


99. 9 ±13. 0** 


41. 6±1. 1** 


(ml/rat/day) 


14 


189. 6 ±5. 7 


106. 9 ±18. 0** 
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5. 39 ±0. 55** 
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12. 05 ±0. 38 


5. 78 ±1. 09** 
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291.0 ±4. 7 


307. 7 ±4. 8 


350. 4 ±10. 2** 
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292. 5 ±4. 2 


318. 3 ±6. 8* 


370. 4 ±10. 2** 



mmmnmm. n =9, m%mit&®>-i s-s-p, n =8, fit^astp, n =5 



*P<0.05, **P<0.01, in Student's t-test. 
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- ©5tt*T?tt»!£Jl©Jtfil t UT, IB*&3B:£)&*|1 L lAifr* <D TNF a <£ 0 fgm 
SlV-^-i Lfc„«tt(D 5ji^ddY^V^7> 4 0®&&ft&\Z 5mzfttf(n=8). 

32 



WO 00/53563 PCT/JPOO/01497 

m*®mvtz\,mte. miszimmtLfc. ^>mm(D^m2 4mmm^E.'D(D 
mz\k%®-\ $fnfn 100-400 mg /kg u m o o-m*tt&® 

-l*^*fegti"T?*5 0.1%y-f->.80 (0.2 ml) O^^b/c. 



(m R /kp) 


&2 
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(m K /dl) 


#tfha<Ffrgn a) Jfetf TNF a 
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40.0 ±1.0 


401.1±73.8 


Mil 


100 


38.0 ±1.0 


258.2±53.2 


NS +++ 


200 


36.7 ±0.7 


185.1 ±26.2* 


P<0.02 ++ 


400 


31.3±1.1 


99.1 ±18.3** 


P<0.002 ++ 


0 GE#*MRW> 


30.0 ±0.5 


47.7±3.5*** 


P<0.001 + 



a) Student's t-test. (n=8) 
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] 
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The subject matter of claim 10-17 corresponds to n a method for treatment of 
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because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 
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3. Q Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 
This International Searching Authority found multiple inventions in this international application, as follows: ~~ 
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3 • O ^ onlv s 0 ™* of toc required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



4. B No required additional search fees were timely paid by the applicant Consequently, this international 
search report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 

Claims 1 to 9 and 18 to 21 
(As stated in Column 1-1, claims 10 to 17 pertain to a subject matter which 
this International Searching Authority is not required to search.) 
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It is unclear how far compounds are involved in the category of "ascofuranone 
homologs and ascochlorin homologs having at least an orcyl aldehyde moiety wherein 
the hydrogen atom(s) of the hydroxyl group (s) at the 2-position and/or the 4-position 

of the orcyl aldehyde moiety are substituted by C ws alkyl, isonicotinoyl, etc." 

as described in claim 1, in addition to the compounds represented by the formulae as 
set forth in claims 2 to 4 . 

Therefore, invention as set forth in claim 1 and inventions as set forth in 
claims 6 to 22 with citation of claim 1 are unclear. 

It is unclear how far diseases/conditions are involved in the scope of "diseases 
or conditions which can be ameliorated by regulating the transcription of genetic 
information depending on the nuclear receptors PPAR's" as described in claims 6 10 
and 14, in addition to the diseases/conditions as cited in claims 7, 11 and ls'and 
the diseases/conditions as particularly disclosed in the description 

Regarding claims 1, 6 to 9 and 18 to 22, the International Search has been 
practiced on the compounds represented by the formulae as set forth in claims 2 to 
4. Regarding claims 6 and 14, the International Search has been practiced on the 
diseases/conditions as cited in claims 7 and 15 and the diseases/conditions as 
particularly disclosed in the description. 
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As will be described hereinafter, the International Searching Authority has 
recognized that this international application has four inventions. 

• Among inventions as set forth in claims 1 to 21, those wherein the "ligands 
of nuclear receptors PPAR's" are novel compounds. 

• Among compounds as set forth in claims 1 to 5, those relating to publicly 
known compounds. 

• Among inventions as set forth in claims 6 to 21, those wherein the "ligands 
of nuclear receptors PPAR's" are publicly known compounds. 

• Invention as set forth in claim 22. 

Inventions as set forth in claims 1 to 5 are inventions relating to compounds 
per se which are "ascofuranone; and ascofuranone homologs and ascochlorin homologs" 
having properties as "ligands of nuclear receptors PPAR' s" and these inventions involve 
two concepts, namely, inventions relating to publicly known compounds (for example, 
compounds #1-6, 8-13, 16-26 and 32-39 as described in the description; the same will 
apply hereinafter) and inventions relating to novel compounds (for example, compounds 
#7, 14, 15 and 27 to 31; the same will apply hereinafter) . 

Inventions as set forth in claims 6 to 21 are inventions relating to use of 
"ascofuranone; and ascofuranone homologs and ascochlorin homologs" based on a finding 
that the "ascofuranone ; and ascofuranone homologs and ascochlorin homologs" as described 
in claim 1, 2 or S are "ligands of nuclear receptors PPAR's" and involve two concepts, 
namely, inventions relating to novel use of the publicly known compounds and inventions 
relating to use of compounds which are considered as novel compounds. 

Invention as set forth in claim 22 is an invention relating to novel compounds 
per se which are Schiff bases of the above -described "ascofuranone; and ascofuranone 
homologs and ascochlorin homologs" as set forth in claim 1, 2, 3 or 4 with "amino group 
of serum protein" and different and independent from the above described "ascofuranone; 
and ascofuranone homologs and ascochlorin homologs". In addition, this invention is 
not an invention with the use of a finding that the above-described "ascofuranone; 
and ascofuranone homologs and ascochlorin homologs" are "ligands of nuclear receptors 
PPAR's". 

Now, the relation among the concepts of the five groups of inventions as described 
above will be discussed. Inventions relating to novel compounds, among the compounds 
as cited in claims 1 to 5, and inventions wherein "ligands of nuclear receptors PPAR's" 
are novel compounds, among the inventions as set forth in claims 6 to 21, have a technical 
feature in common contributing to the prior art in the point of providing common novel 
compounds. Suchbeing the case, these two groups of invent ions are considered as re la ting 
to a group of inventions so linked as to form a single general inventive concept. 

However, it does not appear that there is a technical relationship between 
inventions relating to publicly known compounds, among the compounds as cited in claims 
l to 5, inventions wherein "ligands of nuclear receptors PPAR's" are publicly known 
compounds, among the inventions as set forth in claims 6 to 21, and invention as set 
forth in claim 22, and inventions as set forth in claims 1 to 21 wherein "ligands of 
nuclear receptors PPAR's" are novel compounds, involving one or more of the same or 
corresponding "special technical features (technical features clearly showing the 
contribution to the prior art made by the inventions as set forth in the claims as 
a whole) " . Such being the case , these groups of inventions are not considered as relating 
to a group of inventions so linked as to form a single general inventive concept. 
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